Dimerization by a cytokine receptor is necessary for constitutive activation of JAK2V617F.
The majority of the BCR-ABL-negative myeloproliferative disorders express the mutant JAK2, JAK2V617F. Previously we showed that constitutive activation of this oncogenic JAK2 mutant in Ba/F3 or 32D cells requires coexpression of a cognate homodimeric cytokine receptor, such as the EpoR. However, overexpression of JAK2V617F in Ba/F3 cells renders them cytokine-independent for growth in the absence of an exogenous cytokine receptor. Here, we demonstrated that JAK2V617F domains required for receptor association are essential for cytokine-independent growth by overexpressed JAK2V617F, suggesting JAK2V617F is binding to an unknown endogenous cytokine receptor(s) for its activation. We further showed that disruption of EpoR dimerization by coexpressing a truncated EpoR disrupted JAK2V617F-mediated transformation, indicating that EpoR dimerization plays an essential role in the activation of JAK2V617F. Interestingly, coexpression of JAK2V617F with EpoR mutants that retain JAK2 binding but are defective in mediating Epo-dependent JAK2 activation due to mutations in a conserved juxtamembrane motif does lead to cytokine-independent activation of JAK2V617F. Overall, these findings confirm that JAK2V617F requires binding to a dimerized cytokine receptor for its activation, and that the key EpoR juxtamembrane regulatory motif essential for Epo-dependent JAK2 activation is not essential for the activation of JAK2V617F. The structure of the activated JAK2V617F is thus likely to be different from that of the activated wild-type JAK2, raising the possibility of developing a specifically targeted therapy for myeloproliferative disorders.